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Abstract of JP11322368 

PROBLEM TO BE SOLVED: To obtain a film having high hardness, high adhesion and capable of keeping 
excellent water repellency for a long period together with durability and abrasion resistance by hydrolyzing a 
fluoroalkyl group-containing silane compound in the presence of an acid catalyst and forming unimolecular 
layer of monomer of the hydrolyzate on the surface of the substrate. SOLUTION: A fluoroalkyl group- 
containing silane compoimd comprising a fluoroalkyl-alkoxysilane compoimd of the formula CF3 (CF2 )m 
(CH2 )n SiR<l> x (OR<2> )3-x . [(m) is 0-15; (n) is 0-2; (x) is 0-2; (m+n)=0-17; R<1> and R<2> are each 
CH3 , C2 H5 or C3 H7 ] is mixed with a diluting solvent comprising the same kind of alcohol as the alkoxy 
group in the silane compound and about >=0.01 N acidic aqueous solution as a catalyst and the silane 
compound is subjected to hydrolysis reaction. The solution is applied onto a substrate such as glass substrate 
and a monomer which is hydrolyzate of the silane compound is subjected to condensation through dehydration 
reaction with silanol group of the glass to fix the monomer on the surface of the substrate. Then, the monomer is 
cured at a temp, of about 80-350 deg.C to form water-repellent film comprising transparent unimolecular layer 
excellent in durability. 
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damages caused by the use of this translation. 

1 This docunnent has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The base material characterized by forming the water-repellent coat which fixes the monomer of the 
hydrotyzate of the fluoro alkyi group content silane compound which the basis of an acid catalyst was made to 
hydrolyze on a base material front face, and consists of a monomolecular layer. 

[Claim 2] The monomer of the hydrolyzate of the fluoro alkyI group content silane compound which the basis of 
an acid catalyst was made to hydrolyze is fixed on a base material front face. Are a solution for forming the 
water-repellent coat which consists of a monomolecular layer, and the solution containing this monomer makes 
concentration of a fluoro alkyI group content silane compound 0.1 - 15 % of the weight. And the solution for 
water-repellent coat formation characterized by being generated using the solution which used alcohol equal to 
the class of alkoxy group in this alkoxy group content silane compound as the diluent solvent, and made aqueous 
acids the catalyst. 

[Claim 3] Said fluoro alkyI group content silane compound is a solution for water-repellent coat formation 
according to claim 2 characterized by being the fluoro alkyI alkoxysilane compound expressed with a general 
Formula [1]. 

CF3(CF2)m(CH2)nSiR1x(OR2)3-x [1] 

[Each integer of m=0-15, n=0-2, x=0-2, however m+n=0-17, R1, R2=CH3. C2H5, C3H5, and C4H7 are expressed 
among a formula) 

[Claim 4] The hydrolyzate of a fluoro alkyI group content silane compound is a solution for water-repellent coat 
Formation according to claim 2 to 3 characterized by consisting of 99.5% of the weight or more of a monomer. 
iCIaim 5] The formation approach of the water-repellent coat characterized by consisting of a process which 
applies the solution for water-repellent coat formation according to claim 2 to 4 to a base material front face, 
and a hardening process which fixes the fluoro alkyI group subsequently to this solution for water-repellent coat 
Formation contained on this base material front face, and forms the water-repellent coat of a monomolecular 
ayer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the base material in which the formation approach of the 
solution for forming a water-repellent coat in base material front faces, such as mirrors the various aperture 
material the object for construction, the object for automobiles, the object for vessels, for aircrafts. etc., the 
object for bathrooms, for automobiles, etc. and a glass substrate which can be used for the various transparence 
goods of various fields, such as industrial use, etc. further in addition to this, and a water-repellent coat, and this 
coat were formed. 
[0002] 

[Description of the Prior Art] Recently, it has more excellent endurance and water repellence. and a transparent 
ift^ater-repellent coat which maintains the outstanding water-repellent engine performance for a long time has 
Deen desired. In order to reply to these needs, it is necessary to consider as a water-repellent base material 
squipped with the water-repellent thin film which has high abrasion resistance (traverse-proof nature), for 
sxample. 

!0003] Then, invention indicated to Japanese Patent Application No. No. (JP,9-132433,A) 294106 [ seven to ] 
For which these people already applied By forming in a glass front face the base film which has the unique and 
detailed toothing-like surface front face controlled by high specific surface area which was excellent in a high 
■nechanical strength and endurance with the high degree of hardness, and forming the water-repellent film which 
covers this base film The deposit efficiency and adhesion of this water-repellent film are raised, and light-fast 
ability is made to improve further. 

!0004] Moreover, invention indicated to Japanese Patent Application No. No. (JP,9-309746,A) 131595 [ eight to ] 
"or which these people already applied It is supposed that a water-repellent membrane layer is formed in a glass 
substrate front face (detailed concave convex glass substrate front face which gave the crack of the shape of a 
nuscle which has directivity depending on the case) in the condition that the temperature of a glass substrate is 
n about 90-200 degrees C in case the water-repellent film is formed on the surface of a glass substrate. 
/Veatherability. abrasion resistance, the water-repellent engine performance which resembled abrasion-proof 
lature and endurance markedly, and was excellent in them is demonstrated. 

0005] For patent No. 2500178, moreover, as a water-repellent oil-repellent art on the front face of a base 
Tiaterial The approach of forming a chemisorption monomolecular layer in base material front faces, such as a 
jiass substrate, using the silane system compound containing two or more carbon fluoride radicals and Krol 
adicals is shown. The process immersed in the solution which dissolved the fluoro alkyi group content 
;hlorosilicane compound in the solvent of a non-drainage system in a substrate. After taking out a base material, 
he process dried in the ambient atmosphere which is not included in a real target, excluding moisture at all is 
»hown, and it is shown that the monomolecular layer formed in the base material front face demonstrates the 
)utstanding abrasion resistance. 
0006] 

Problem(s) to be Solved by the Invention] Water-repellent glass which is the layer which is as complicated as 
he film configuration of the two-layer structure of the unique base film and the water-repellent film although 
he water-repellent glass of a Japanese Patent Application No. [ No. 294106 / seven to ] publication mentioned 
ibove can fully reply to the needs mentioned above, and does not need a simple and simple substrate layer, for 
sxample, and has high performance more is also just going to desire. 

0007] Moreover, since it is necessary to manage water-repellent glass given in Japanese Patent Application No. 
io. 131595 [ eight to ] etc. in the condition of having raised the workability at the time of manufacture, 
sspecially glass substrate temperature to 90-200 degrees C, it may be hard to say that the handling is simple 
snough and that it is efficient. 

0008] moreover, by the approach currently indicated by the water-repellent oil repellent agent on the front face 
►f glass of a patent [ No. 2500178 ] publication, extremely, to water, since reactivity is high, a chlorosilicane 
ystem compound needs to perform many processes under the environment without moisture dried extremely — 



etc. — handling is very troublesome. 

tOOOS] That is, the thing in which the conventional monomolecular layer is made to form, and the thing in which 
the substrate film is made to form in order to raise endurance ability required complicated management 
conditions and a complicated process, had become cost quantity, and generally what does not have the 
substrate film on the other hand needed to be [ the reactivity on a water repellent component and the front face 
of glass ] inadequate, and they needed to deal with a reactant high compound like fluoro alkyi group content 
chlorosilicane in it. 
[0010] 

[Means for Solving the Problem] By making this invention in view of the technical problem which the former 
requires, and limiting the content of the fluoro alkyI group content silane compound in the solution for water- 
repellent coat formation, and the class of diluent solvent The obtained solution for water-repellent coat 
Formation consists only of a monomer of the hydrolyzate of a fluoro alkyI group content silane compound. As for 
the water-repellent coat which applied this solution and was obtained, a monomolecular layer is formed, and 
these film is a high degree of hardness and high adhesion, and it has endurance and abrasion resistance. It is the 
base material in which the formation approach of a water-repellent coat with very easy actuation and this coat 
ivhich find out having the water-repellent engine performance which was excellent in the long run, and do not 
need to deal with a reactant high compound while a substrate layer is unnecessary and can form membranes in 
ordinary temperature were formed. 

[0011] That is, this invention fixes the monomer of the hydrolyzate of the fluoro alkyI group content silane 
compound which the basis of an acid catalyst was made to hydrolyze on a base material front face, and relates 
to the base material in which the water-repellent coat which consists of a monomolecular layer was formed. 
[0012] Moreover, this invention fixes the monomer of the hydrolyzate of the fluoro alkyI group content silane 
compound which the basis of an acid catalyst was made to hydrolyze on a base material front face. Are a 
solution for forming the water-repellent coat which consists of a monomolecular layer, and the solution 
::ontaining this monomer makes concentration of a fluoro alkyI group content silane compound 0.1 - 15 % of the 
/veight. And it is related with the solution for water-repellent coat formation characterized by being generated 
jsing the solution which used alcohol equal to the class of alkoxy group in this alkoxy group content silane 
compound as the diluent solvent, and made aqueous acids the catalyst. 

;0013] Moreover, as for said fluoro alkyI group content silane compound, it is desirable that it is the fluoro alkyI 
alkoxysilane compound expressed with a general formula [1]. 
3F3(CF2)m(CH2)nSiRlx(OR2)3-x [1] 

Each integer of m=0-15, n=0-2, x=0-2. however m+n=0-17, Rl, R2=CH3, C2H5, C3H5, and C4H7 are expressed 
among a formula) 

-urthermore, as for the hydrolyzate of a fluoro alkyI group content silane compound, it is desirable to consist of 
)9.5% of the weight or more of a monomer. 

!0014] Furthermore, this invention relates to the formation approach of the water-repellent coat which consists 
)f a process which applies the above-mentioned solution for water-repellent coat formation to a base material 
ront face, and a hardening process which fixes the fluoro alkyI group subsequently to this solution contained on 
:his base material front face, and forms the water-repellent coat of a monomolecular layer. 

:ooi5] 

Embodiment of the Invention] The solution for water-repellent coat formation which forms the high endurance 
vater repellence coat of this invention can be obtained by carrying out predetermined time churning and making 
\ hydrolysis reaction end, after carrying out specified quantity mixing of the water repellent which consists of a 
luoro alkyI group content silane compound, the solvent for dilution, and the aqueous acids as a catalyst. 
0016] As the above-mentioned start raw material, it is a fluoro alkyI alkoxysilane system compound as water 
epellent. As the compound for example, — CF — three — CH — two — CH — two — Si — ( — OR — ) — 
hree ~ CF ~ three (CF2) ~ five ~ CH — two ~ CH ~ two ~ Si ~ (~ OR ~) — three — CF — three 
CF2) ~ five ~ CH ~ two ~ CH ~ two ~ SiR ~ (— OR ~) ~ two ~ CF — three (CF2) — seven — CH - 
• two — CH ~ two — Si — (— OR — ) — three — CF ~ three (CF2) — seven — CH — two — CH — two - 
■ SiR — ( — OR — ) — two — etc. etc. — It can use. In addition, R in the above-mentioned chemical formula 
;hows CH3, C2H5. and C3H7. 

0017] Moreover, as a diluent solvent, five or less lower alcohol solvent has desirable carbon numbers other than 
sopropyl alcohol (it abbreviates to "i-PA" hereafter), such as a methanol and ethanol, using alcohol equal to the 
:lass of alkoxy group in the alkoxy group content silane compound of the above-mentioned water repellent. 
0018] Moreover, 0.01 Ns or more of organic acids, such as inorganic acids, such as a nitric acid of about [ 0.1 N- 
3N ] concentration, a hydrochloric acid, and a sulfuric acid, or an acetic acid, and a citric acid, can be 
ireferably used for the aqueous acids as a catalyst. In addition, a water-repellent:dilution solvent: At a weight 
ate. although the range of aqueous acids of 1:12.5-40:0.09-1.0 is desirable, they are not limited to these range, 
•urthermore, as for the hydrolyzate of the fluoro alkyI group content silane compound in the solution for water- 



repellent coat formation, it is desirable to consist of 99.5% of the weight or more of a monomer. 

[0019] Next, hydrolysis and the polycondensation reaction of a fluoro alkyi group content silane compound are 

explained. 

(1) As shown in a degree type, under an acid catalyst, the hydrolysis reaction fluoro (alkyI Rf) radical content 
silane compound (a degree type is the example of an alkoxysilane compound) reacts with water, and is 
hydrolyzed comparatively easily. In addition, about a hydrolysis reaction, although the time amount for about 120 
minutes is preferably required about about 90 minutes to obtain the conclusion of a hydrolysis reaction (stirring), 
it is not limited to this. 
[0020] 
[Formula 1] 

^f-Si(OCH3)3 + 3H2O Rf-Si(OH):. + 3MeOH 

[0021] a dehydration condensation reaction [ like the silanol group on the front face of glass (-SiOH), and a 
degree type ] whose hydrolyzate (monomer) of the fluoro alkyI group content silane compound (FAS) obtained by 
the upper type is — carrying out — a glass substrate top — immobilization — or it changes a high polymer 
'probably child). 

[0022] ** A reaction with glass [0023] 
^Formula 2] 



^ f-S i(0 H),+ H O-S i Rf-Si-O Si+ nH?0 (n=1'-3) 

\ : 



7AS«^cd r fS(DEis:^b 

*0024] (2) Polymerization degree increases by the reaction reaction FAS [ polycondensation reaction **FAS ]. 
jenerally, polymerization degree increases by the hydrolyzed FAS ** FAS polycondensation reaction. Then, this 
nvention controls this reaction by limiting the content of the fluoro alkyI group content silane compound in the 
solution for water-repellent coat formation, and the class of dilution solvent. 
;0025] - Dimerization [0026] 
^Formula 3] 

R f R f 

II 

?f-Si(OH),+ (OH)3Si-Rf -» HO-Si-0-Si-OH + H,0 



OH OH 
2 Si*. 

0027] - 3 quantification [0028] 
Formula 4] 

R f R f R f R f R f 

II III 

IO-Si-0-Si-OH4-(OH)3S i-Rf— HO-S i-O Si O-Si-OH + HaO 

II ill 

OHOH OHOHOH 

3 S» 



0O29] In addition, the concentration of the FAS compound in the solution for water-repellent coat formation has 
'.1 - 15 desirable % of the weight, and a wear-resistant good monomolecular layer is not obtained except this 
ange. This is because dimerization by the FAS reaction of [-izing 2] and further 3 quantification are promoted 



by FAS high concentration-ization. It is 1 .0 - 8.0 % of the weight more preferably. 

[0030] If it is ingredients, such as glass with which active hydrogen, such as a hydroxyl group (- OH), is 
contained on the front face, plastics, and ceramics, as a base material, when anything can be used and active 
hydrogen is not included on a front face, what introduced the hydroxyl group into the base material front face by 
plasma treatment or corona treatment can be applied. 

[0031] As a glass base material which is one of the typical base materials Sheet glass with the transparency of 
minerals, such as glass manufactured by the float glass or the roll-out method usually used for the structural 
windowpane, the windowpane for automobiles, etc., is desirable. It is not what is limited to combination with 
colorlessness or coloring and its class or a color tone, and other functional film, especially a configuration, etc. 
Furthermore as bending sheet glass, of course, it is various tempered glass and on-the-strength rise glass, and 
while being able to use it with a plate or the veneer, it can be used also as multiple glass or laminated glass. 
Moreover, a coat may form membranes to both sides of a glass substrate. Furthermore, the conditions which 
apply the solution for water-repellent coat formation on the front face of a glass substrate are not limited to 
these, although below about 50%RH extent usually has desirable ambient atmosphere humidity. 
[0032] Furthermore, although it is clearly different in the top side and bottom side of this glass in the case of a 
float glass, and it is desirable to carry out a coat to the top side which is a fire-polishing side of a float glass and 
it is desirable about the surface state of a glass substrate to cover to the fire-polishing side which does not 
touch a conveyance roll etc. also about the glass similarly manufactured by the roll-out method, it can cover 
also with a bottom side or a non-fire-polishing side depending on the case. If surface treatment is carried out by 
carrying out polishing processing beforehand and carrying out acid treatment of the front face of the glass 
substrate which applies the solution for water-repellent coat formation, the reinforcement of a coat etc. 
increases, and although it is desirable, as the approach is the following, it will be performed. 

[0033] The Flo-toga lath top side with little mixing of tin to the polishing processing for the surface treatment of 
a glass substrate, Roll-out glass sides or these bending, a tempered glass side, etc. Detailed fine particles which 
use inorganic metallic oxides, such as cerium oxide (Seria), an aluminum oxide (alumina), or/and oxidation silicon, 
as a principal component (mean particle diameter about 5 micrometers or less) It is changing suitably the class 
of fine particles used in respect of polishing of a brush, sponge, or cloth by wet or dry type, the quality of the 
ifiaterial of the particle size and a polishing side, contact pressure with a glass substrate, etc. using the surface 
abrasives which is about 1 micrometer or less preferably. It is desirable to polish controlling the surface crack 
condition and polishing condition of said glass substrate side. 

.0034] This glass side that carried out polish processing Subsequently, an inorganic acid or acetic acids, such as 
a hydrochloric acid, a sulfuric acid, and a nitric acid, Organic acids, such as a formic acid or oxalic acid, by for 
example, the thing which the temperature of acid-treatment liquid does for acid treatment under 5 degrees C - 
70 degrees C or less and the conditions not more than processing-^ime 10 second -10 minute, using the acid- 
ireatment liquid which becomes in the water solution which carried out addition adjustment so that it might be 
>et to 4 or less concentration of pH The extract of the sodium ion on the front face of glass and cutting of 
siloxane association which carried out polishing processing shall generate a silanol group efficiently, and this 
>ilanol group shall contribute to immobilization of a water-repellent fluoro alkyi group in a water-repellent finish 
)f a back process. In addition, although carried out by being immersed into an acid solution, to others, especially 
f acid treatment is approaches by which dip coating, an EQC. or the approximated acid-treatment effectiveness 
s acquired, such as a spray method and a Floe process, it is not limited, and can be adopted. 
.0035] Furthermore, as a film attachment method to a glass substrate, a known spreading means, the various 
ipplying methods these people made [ the methods etc. ] the application proposal further, such as hand coating 
the rubbing method), the nozzle flow coat method, a dipping method, a spray method, the liver skorts method, 
he flexo method, print processes, the flow coat method or spin coat methods, and those concomitant use, can 
idopt suitably. Moreover, it is desirable to perform curing for 1 minute thru/or for 60 minutes, and to form 
nembranes as heat treatment conditions after membrane formation, for example below 80 degrees 0 or more 
150 degrees 0. 
0036] 

Function] The efficiency of the reactivity on a water repellent component and the front face of a base material 
3 increased, and this invention becomes possible [ forming the monomolecular layer by which densification of 
he fluoro alkyI group was carried out to the base material front face ] by considering as the solution for water- 
epellent coat formation carried out as [ form / as a principal component / by controlling hydrolysis and the 
lolycondensation reaction of the solution for water-repellent coat formation / only a monomer ], covering with 
he bottom of the controlled covering environment on a base material front face, and forming a thin film, it has 
he abrasion resistance which boiled the obtained water-repellent film markedly and was excellent, and it is a 
ligh degree of hardness and high adhesion, and has endurance, and the water-repellent engine performance 
/hich was excellent in the long run. for example, a contact angle, can maintain about 90 degrees or more. 
0037] 



[Example] Hereafter, an example explains this invention concretely. However, this invention is not limited to the 
starting example. 

[0038] Preparation of the solution for example 1 water-repellence coat formation was performed by [ as being 
the following ]. As a raw material of the solution presentation for water-repellent coat formation for forming a 
water-repellent coat Fluoro alkyi triisopropoxy silane [CF3(CF2)7CH2CH2Si3 (it abbreviates to "FAS-P" 
hereafter) (OC3H7); Toshiba Silicone XC95-A9715], The isopropyl alcohol which is alcohol equal to the class of 
alkoxy group of the water repellent used for a diluent solvent [(it abbreviates to "i-PA" hereafter) the product 
made from; KISHIDA chemistry]. Using O.IN-nitric acid [the product made from KISHIDA chemistry] which is an 
acid catalyst, the blending ratio of coal was made into FAS-P:i-PA:0.1 N-HNO 3= 1:12.5:0.3 (unit: g), it stirred at 
the room temperature for about 2 hours, the hydrolysis reaction was performed, and the solution for water- 
repellent coat formation was prepared. 

[0039] As a result of measuring the abundance of the monomer in this solution which can be set FAS, as shown 
in Table 1 , the monomer was [ the trimer of the dimer ] 0 % of the weight 0.5% of the weight 99.5% of the weight. 
In addition, measurement of polymerization degree was performed by the following approaches. 
[Polymerization-^degree measurement] 

Measuring method : gel par MYUESHON chromatography method (following it abbreviates to "GPC") 
Measuring equipment : high-speed-gel-permeation-chromatography equipment HLC-8020 (TOSOH make) 
column :TSKgelG4000 H-HR and G3000 H-HR four columns (30cm each) of G2000 H-HR and G2000 H-HR (all 
are TOSOH make) — a serial — it is — thing (the temperature of a column is held at 40 degrees 0) 
Detector : differential refractometer (the temperature of a detector is held at 38 degrees 0) 
Eluate : tetrahydrofuran (a flow rate is a part for 1 1./) 

Injection rate of the solution for water-repellent coat formation : The solution sample for water-repellent coat 
Formation for GPC measurement which is 50microl In order to inactivate a silanol group and to enlarge a 
'efractiveHndex difference with an eluate more further After carrying out the trimethylsilylation of the FAS 
lydrolyzate and the polycondensation object in this solution using the trimethylchlorosilane (CH3) (3 SiChTMCS) 
/vhich is one of the TMS(trimethylsilyl)-ized agents, the sample (solution for water-repellent coat formation) was 
filtered with the filter of 0.5 micrometers of apertures, the reaction condition for trimethylsilylation — a 5g 
sample (solution for water-repellent coat formation) — receiving — 0.57g TMOS — in addition, 1h was agitated 
at the room temperature. From each peak in the obtained GPC chart, the holding time of an FAS monomer 
.Monomer), a dimer (Dimer), and a trimer (Trimer) has been identified 32.5, 30.8, and 29.9 minutes in the solution 
"or dehydration water repellence coat formation. 

]0040] Moreover, it asked for the abundance ratio of each polymer by the ratio of a peak area. (However, it was 
assumed that the refractive index of the TMS compound of a monomer, a dimer, and a trimer did not change) . 
.0041] Then, formation of a water-repellent coat on a base material front face was performed by [ as being the 
-ollowing ]. Using polishing liquid and a brush polisher, after polishing, the abrasives was fully removed and the 
ront face of the float glass substrate of 200mmx300mmx3.5mm size was immersed for 1 minute into 35-degree 
3 0.1 -N sulf uric-acid water solution. Then, after rinsing and drying with the commercial glass soaping machine, 
dropping the solution for 2ml [ per glass substrate //sheet ] water repellence coat formation under the 
environment which maintained temperature and humidity at RH 23 degrees C and 45% and a cheesecloth's (trade 
lame BEMCOT s) extending enough all over glass, grade air-drying was carried out for 5 minutes. Then, the 
;lass substrate was thrown in in the muffle furnace, after performing heat treatment (it is hereafter called 
curing) in which the temperature of this glass substrate amounts to 140 degrees 0 in 5 minutes, the surplus 
vater repellent which becomes cloudy and remains in drawing and a glass substrate front face from the inside of 
i furnace had been wiped with the cheesecloth in which i-PA was included, and the transparent water-repellent 
jlass substrate was obtained in addition, the above-mentioned polishing liquid — MIREKU (A+B) (product made 
rom Mitsui Mining & Smelting industry):water =1:100 (% of the weight) — suspension was used. 
.0042] The initial-contact angle of the obtained glass with a water-repellent coat showed 108 degrees and high 
vater repellence. In addition, the following approach estimated the water-repellent sex test. 
0043] 

Water-repellent sex test] 

treasuring equipment : GA-X200 mold made from consonance interface science Measurement environment : 
nside of atmospheric air (about 25 degrees C) 

Vater : Waterdrop of pure water (2microl) Evaluation : The above-mentioned waterdrop is dropped on a glass 
side, and they are this glass and water. Include angle which a drop makes (degree) (that is, it is called a contact 
ingle) 

t measured. 

0044] As compared with example 2 example 1, the concentration of water repellent is lowered and the blending 
atio of coal of a raw material is made into FAS-P:i-PA:0.1 N-HNO 3= 1:25:0.3 (unit: g). In addition, other 
conditions were the same as the example 1 , and were performed. 



[0045] a result — Table 1 — being shown — as — a monomer — in abundance, the dimer was able to obtain 
:he solutioh for water-repellent coat formation with which a trimer is 0 and consists only of a monomer mostly 
D.1% of the weight 99.9% of the weight. In addition, as a result of measuring the traverse-proof nature of the 
obtained glass with a water-repellent coat, it was stabilized with 93-105 degrees, the high value was acquired, 
and it was good. In addition, the following approach estimated traverse-proof nature. 
:0046] 

Abrasion resistant test] 

Testing machine : traverse type sliding testing machine (manufacture machine of our company) 

Sample size : Abbreviation 200mmx300mm Load to a friction cloth : It is 0.1kg/cm2 (JIS L 3102-1206) to a 

canvas cloth. 

Stroke : 100mm both-way sliding (the count of sliding is a count of a round trip) 

Sliding rate : A part for 30 round-trip/ Evaluation : Measurement of contact angle [ after 3500 counts of sliding ] 

:heta (degree). 

i0047] As compared with example 3 example 1 . the concentration of water repellent is lowered and the blending 
-atio of coal of a raw material is made into FAS-P:i-PA:0.1 N-HNO 3= 1:50:0.3 (unit: g). In addition, other 
conditions were the same as the example 1 , and were performed. 

[0048] a result — Table 1 — being shown — as — a monomer — in abundance, the dimer was able to obtain 
the solution for water-repellent coat formation with which a trimer is 0 and consists only of a monomer mostly 
3.1% of the weight 99.9% of the weight. 

]0049] As compared with example 4 example 1, the concentration of water repellent is lowered and the blending 
-atio of coal of a raw material is made into FAS-P:i-PA:0.1 N-HNO 3= 1:75:0.3 (unit: g). In addition, other 
conditions were the same as the example 1 , and were performed. 

[0050] a result — Table 1 — being shown — as — a monomer — in abundance, the dimer was able to obtain 
the solution for water-repellent coat formation with which a trimer is 0 and consists only of a monomer mostly 
D.1% of the weight 99.9% of the weight. 

i0051] It compares with example 5 example 1. As water repellent Fluoro alkyi trimethoxysilane [CF3(CF2) 
7CH2CH2Si (OCH3)3 (it abbreviates to "FAS-M" hereafter), and KBM-7803made from Shin-etsu chemistry], 
The methanol which is alcohol equal to the class of alkoxy group of the water repellent used for a diluent solvent 
Kit abbreviates to "MeOH" hereafter) the product made from; KISHIDA chemistry]. Using O.IN-nitric acid [the 
product made from KISHIDA chemistry] which is an acid catalyst, the blending ratio of coal was made into FAS- 
iVI:MeOH:0.1 N-HNO 3= 1:25:0.3 (unit: g), it stirred at the room temperature for about 2 hours, and the hydrolysis 
reaction was performed. In addition, other conditions were the same as the example 1 . and were performed. 
!0052] a result — Table 1 — being shown — as — a monomer — in abundance, the dimer was able to obtain 
the solution for water-repellent coat formation with which a trimer is 0 and consists only of a monomer mostly 
D.5% of the weight 99.5% of the weight. 

10053] As compared with example of comparison 1 example 1 , the concentration of water repellent is raised and 
the blending ratio of coal of a raw material is made into FAS-P:i-PA:0.1 N-HNO 3= 1:5:0.3 (unit: g). In addition, 
Dther conditions were the same as the example 1 , and were performed. 

[0054] a result — Table 1 — being shown — as — a monomer — abundance is [ 1 .3 % of the weight and the 
trimer of 98.7 % of the weight and a dimer ] 0, and 99.5% of the weight or more of target monomer concentration 
Afas not obtained. 

[0055] The GPG chart which measured the solution for water-repellent coat formation of the above-mentioned 
sxamples 1-4 and the example 1 of a comparison after trimethylsilylation to drawing 1 is shown. In the examples 
1-4 whose concentration of the water repellent in a result and the solution for water-repellent coat formation is 
1 5 or less % of the weight, as for the example 1 of a comparison this whose concentration is 15 % of the weight 
or more, the peak of a dimer has appeared clearly to the peak of a dimer having hardly appeared. In addition, the 
3urve respectively corresponding to [ ** / in drawing / ** / an example 1 and / corresponding to / ** / an 
example 4 and / an example 3 in an example 2 and ** ] the example 1 of a comparison in ** is shown. 
[0056] As compared with example of comparison 2 example 2, a diluent solvent is used as a methanol and the 
Diending ratio of coal of a raw material is made into FAS-P:MeOH:0.1 N-HNO 3= 1:25:0.3 (unit: g). 
[0057] a result — Table 1 — being shown — as — a monomer — abundance is [ 1 .0 % of the weight and the 
trimer of 99.0 % of the weight and a dimer ] 0. and 99.5% of the weight or more of target monomer concentration 
Nas not obtained. 

[0058] As compared with example of comparison 3 example 2, a diluent solvent is made into ethanol [(it 
abbreviates to "EtOH" hereafter) the product made from; KISHIDA chemistry], and the blending ratio of coal of 
3 raw material is made into FAS-P:EtOH:0.1 N-HNO 3= 1:25:0.3 (unit: g). In addition, other conditions were the 
same as the example 2. and were performed. 

[0059] a result — Table 1 — being shown — as — a monomer — abundance is [ 1 .0 % of the weight and the 
trimer of 99,0 % of the weight and a dimer ] 0, and 99.5% of the weight or more of target monomer concentration 



was not obtained. 

[006.0] As dompared with example of comparison 4 example 2. a diluent solvent is made into n-butanol [(it 
abbreviates to "BuOH" hereafter) the product made from; KISHIDA chemistry], and the blending ratio of coal of 
a raw material is made into FAS-P:BuOH:0,1 N-HNO 3= 1:25:0.3 (unit: g). In addition, other conditions were the 
same as the example 2, and were performed 

[0061] a result — Table 1 — being shown — as — a monomer — abundance is [ 1.0 % of the weight and the 
trimer of 99.0 % of the weight and a dimer ] 0, and 99.5% of the weight or more of target monomer concentration 
was not obtained. 

[0062] The GPC chart which measured the solution for water-repellent coat formation of an example 2 and the 
examples 2-4 of a comparison after trimethylsilylation to drawing 2 is shown, a result — the same solvent (i-PA) 
as FAS-P — having used — an example — two — **** — a dimer — although most peaks have not appeared, 
in the examples 2-4 of a comparison using other solvents, the peak of a dimer has appeared clearly. In addition, 
the curve respectively corresponding to [ ** / in drawing / corresponding to / ** / the example 3 of a 
comparison and / the example 2 of a comparison in an example 2 and ** ] the example 4 of a comparison in *♦ 
is shown. 

[0063] As compared with example of comparison 5 example 5, a diluent solvent is made into ethanol and the 
blending ratio of coal of a raw material is made into FAS-M:EtOH:0.1 N-HNO 3= 1:25:0.3 (unit: g). In addition, 
other conditions were the same as the example 5. and were performed. 

[0064] a result — Table 1 — being shown — as — a monomer — abundance is [ 1 .4 % of the weight and the 
trimer of 98.6 % of the weight and a dimer ] 0, and 99.5% of the weight or more of target monomer concentration 
was not obtained. 

[0065] As compared with example of comparison 6 example 5, a diluent solvent is made into isopropyl alcohol 
and the blending ratio of coal of a raw material is made into FAS-M:i-PA:0.1 N-HNO 3= 1:25:0.3 (unit: gX In 
addition, other conditions were the same as the example 5, and were performed. 

[0066] a result — Table 1 — being shown — as — a monomer — abundance is [ 1.4 % of the weight and the 
trimer of 98.4 % of the weight and a dimer ] 0.2, and 99.5% of the weight or more of target monomer 
concentration was not obtained. In addition, as a result of measuring traverse-proof nature, 50-100 degrees and 
an unstable value were shown, and it was not desirable. 

[0067] As compared with example of comparison 7 example 5, a diluent solvent is made into a butanol and the 
Diending ratio of coal of a raw material is made into FAS-M:BuOH:0.1 N-HNO 3= 1:25:0.3 (unit: g). In addition, 
Dther conditions were the same as the example 5, and were performed. 

[0068] a result — Table 1 — being shown — as — a monomer — abundance is [ 1.3 % of the weight and the 
trimer of 98.5 % of the weight and a dimer ] 0.2. and 99.5% of the weight or more of target monomer 
concentration was not obtained. 

0069] As compared with example of comparison 8 example 5, a diluent solvent is used as an acetone and the 
Diending ratio of coal of a raw material is made into FAS-M:acetone:0.1 N-HNO 3= 1:25:0.3 (unit: g). In addition, 
Dther conditions were the same as the example 5. and were performed. 

;0070] a result — Table 1 — being shown — as — a monomer — abundance is [ 9.1 % of the weight and the 
.rimer of 90.4 % of the weight and a dimer ] 0.5. and 99.5% of the weight or more of target monomer 
concentration was not obtained. 

.0071] As compared with example of comparison 9 example 5, the blending ratio of coal of a raw material which 
ioes not add an acid catalyst (0.1 -N nitric acid) is made into FAS-M:MeOH:0.1 N-HNO 3= 1:25:0 (unit: g). In 
iddition. other conditions were the same as the example 5, and were performed. 

;0072] a result — Table 1 — being shown — as — a monomer — although the dimer and the trimer of 
ibundance were 0 99.9% of the weight or more, the initial-contact angle was as low as 90 degrees, and was 
suggested in the solution for water-repellent coat formation, saying that in which the hydrolysis reaction has not 
)ccurred at all. In addition, as a result of measuring traverse-proof nature, it was 60 degrees or less in value, and 
vas not desirable. 
0073] 
Table 1] 
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[0074] 

[Effect of the Invention] As mentioned above, according to this invention, the extremely excellent abrasion 
resistance (traverse-proof nature) is shown. Since stability and the water-repellent engine performance which 
irt^as certainly excellent are maintained under mass production, water-repellent base materials, such as glass with 
high endurance, are obtained efficiently simple, homogenization of quality is improved and an optical property is 
not spoiled The object for construction can offer the useful solution for water-repellent coat formation with high 
utility value widely employable as various kinds of goods, such as mirrors the aperture material for automobiles, 
the aperture material of a vessel or the aircraft, the object for bathrooms, for automobiles, etc., and industrial 
glass, from the first. 



[Translation done.] 
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CF3(CF2).(CH2)„S 
(iCtf. m=0~l 5. n = 0~2, x = 0~2. titi 

m + n = 0~l TCO^&S^. R» , R2=CH3, 
Hs, C3H5JoJ:tXC4H7$-^-r) 

!^Sfc-rsiff^2J!>M3£iloSI*tt«IBUgj«ffli§ 
[00 0 1] 

'}^m<r)^'^mi^izmmx'^t:^y:^mim<^mt 
mmizm^mmt:j&m'r?>fzif>(Dmit5Xx/m^&eL 
mcom^i:ijm^i^wzmim^m^ Lt:mftizmt?> i> 

[0002] 

^mmtitxtx^-^^. ztit>(D~-xi>z!^tht:tt) 
[ 0 0 0 3 ] -e-^-c\ ^^tamAAmiztiif^Lfzmm'f-i 

-294 10 6-f- (!|*BB¥9-1 3 24 33-^ffi) ^ 

izMiMLx^^^^ma. ^'y:^mmi,z-mim.x^mtm 
n^mAiti'zmtrzm^'^tmw^X'pmLtzmm 

^mm^mt^miSEii^t^. ^ ii>izm^'mi:f^±-r 

hX^izLtii,coX'S>^. 

[ 0 0 0 4 ] 4 ;t , *aJSA**Btfc:aJii LfeiRPliT 8 - 
131 59 5-f- (#m^9- 30974 6-^i^?B) ^fc 

fsMLx^^h^Mii. :ffyxmRcrmmizwiim^m& 



r/u^/m^^i^yyit^comm^: o . i ~ l 5 1 
^^^mm^m^t Li^mmi:m\>^x^^titzi><r>xh 

[if^3 ] miyj\^:tuTJ\^^/mt:^>'^>-(t^ 

ii. —m^ [ 1 ] x'm^rityfU:^aTJi^^)UTjua^ 

iy=^y>it^XS>^Zbi:m&t-thm^m2sSM<0 
iR».(OR2)3., [1] 

^^<^m-^»fzmm^j:ma^yxmLmm) izwi^ 
^zLtl^>cox'h^, 

[0005] tJt. m¥fm2 50017 S^Wi. s« 

mm<^miimmmjjmtLx. yyitefs^mt^uju 
&imi.m-i!tsi^yy^it-^^m\>^xy:f^xmR^t' 
irmtmmizi[L^m.mmi^mi:m^-t?>:}jmt/i^^ti 

Xa*). yfU:taTJU^fl^m^av3'>'^>'it^^ 

i^yk^(ommizmmtfzmmizmmt:imt?>j:mb . 

m^mmizmm^iuzm^mamif^immmt^^ 
-ri>zti)^^^n.x\>^&. 

[0006] 

T7 - 2 9 4 1 0 6#{c|B«Oie*ttO;5f7X{i. t?^ 

'<-xmb§t^m<r>2mmm<^mm^bm&x';3f>'o. m 

mi:^-ri>mpii^^^xi>mttix\>^hbz^xh^, 
[00071 tfc. mm-8- 1 3159 5^miz9m 
c7)f67i<«xf7x<±, mmmzni'Thimit. mz:^yx 

mm^^: 9 0~2 0 0'Cl,Z^!if>fZ^I,Z'Smtti£im 

i}<$>^fzif>. ^mi.om^i!)^m-iztsmx'ms^mx$>^ 
btim\m^^^^;t>?>. 

[0008] tfz. ^ltlS2 50017 a-^iZtmcO^ 

yxmmcom4immtzm7ri^ixx\''^?>:f3mvii. i^a 
D yjMt-^m'mibXTiiizM Lx^^tm^' ^Jt 

[0009] -t^h-h. mkcom^m^m^^'t:hi> 
w^^'s^f\rbxn^mL^x}'miz^j:^x 

TfU^fl-mis^::^ oo v-^ J: 3 ^RJ©tt(^)«VMt;-& 
[00101 
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^Lx'i%f>iitim^jmmim^^mti^m^^ti. mm 

aj Lti i>ff)Xh 0 , T«a*«^-cfio?sa"Cjsjii-c# 
v\ ^^^izmim^^j:mimm<mm:mti^im 

[0011] ■r^i3^>*^HH{4. m!m(r>i>tlzmyii^ 

mmcr>$^m.f^i:mtmmizm^{tL. m-^H^ma^^^^ 

CF3(CF2).(CHj)„S 
(iC't'. m=0'-l 5. n=0— 2. x = 0— 2. tttf 
Lv m+n = 0— 1 7<^#^. Ri . R^^CHj. 

[ 0 0 1 4 ] ^ ±fB^ttMa?^^fflji 

[00 15] 

Jt#LTJ[I*ta-»^$-if§<S$-ti-*C: i: izx *)n?> z t 

[0016] ±meotii^mb Lx^i. m^mt lxv 

it^tLXii. mmCF^CHtCHiSi (O 
R) 3, CF3 (CF2) 5CH2CH2S i (OR)3.C 
F3 (CF2) 5CH2CH2S i R (OR) 2, CF3 (C 
F2)7CH2CH2Si (OR)3. CF3 {CF2)7CH 
aCHjS i R (OR) 2, ^Sffll^S^l fc*^ai5f5S. ^ 
*i. ±ie-fb^lCtJft-6R<iCH3, C2H5. C3H7$- 

[0017] m^mt Lxti. ±im7m<oT 

IM - S i (O C H j) .1 + 3 M jO - 



[00121 *yt*iiBBtt, mumoh b izmi^m^ 

0.1-1 5aa%i: a-:>^r;t-3^f>'a-ir:6-i^9 

^^tu^i>cox'hi>cibi:nwLb-rtmimK}m^ 
mwuzmti>, 

[00131 iJt, tJrE7/t':toT/Pdf/»'*^^ri^9>' 

iR»,(OR2)3., [1] 

)Ua^i^miS'^i^yy{t-^'i'<7)r/Uairi^mc0^t 

T. r i -PAj i:B&^) oxtetc, pt^j'y-zK x^'y 

[00181 tti. fmb LxcomE^mti. o . o 

s?, msi. jm^b'<^mmMh^\.Mi. mm. ^^^s 

«s?^j : i6tt*asatt. mmm-^xi 1 2.5-4 
0:0. 0 9~i. o<om&i}m^L\>'^tK zix^<r>^ 
mizm&^itti>(r>xi±^£\\ ^tyiz^ m^imsm^ 
mmmti*<oy)u:turfi^^)i^^i^^ wt-^^^jn* 
^fmnt9 9 . 5mM%a±.<^ms.m^(y^^:ibifiM 

[00191 iJctc. 7;Ujt-ar;Pdf;ua^W>'7i^^b-^ 

( 1 ) Mi^mRm 

y/U:t^TJU^JU (Rf ) »i-*i^7>"fb^!fe (<*:^(i 

T)\-zi^i^'>^y{t^m<om) ^i<^:^^z^x^^z. m 
mm^x-AibRmbxitrnj^mztoTic^m^tit. 

[0020] 

[-fkil 

► Rf-Si(OH)a+3MeOH 



[0021] l^izX Ofl^.iTJt^/l'.l-aT/Udf/US^ 

^i^^y-it^ (FAS) (7)ta*.mmi (mmm «4. 
;y9xm<?)i^5y-;PS ( - s i OH ) fcijiseoi ^ 



(#^^)-ftrs. 
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[0023] 



/ 



K f -S i (O H) .+ H O-S i -» Rf-Si-O Si+ nH,0 (n=l~3) 

\ : 



t0024] (2)a^Kl5 
(Z>FAS|^±<73R|£; 

FAS|iI±cORl5(c:J:'9«^^iillirrs, 



[0027] • 3m.it 
[00281 

lit R f 



H0-Si-0-Si-0H + (0H)3S i-Rf — 

I I 

OH OH 



[0029] ^rtj. m^immmMsm'feoFASit 

-^<r>mm.iio. i~l 5M4%*iif^L<, ^fiOKH 

F A S<^SiR«^tfc: J: •) :it2 } O F A S R±<?5R 

J:'9»*L<<41. 0-8. OM&XX'hh, 
[0 0 3 0] »fi:LT«4. ^KlOf<KS (-OH) m 

[0031] fmW««<7)-OTfcSXf UT 
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R f li f 



H O-S i-O- S i O H + H ,0 

1 I 

OH OH 

2 5«k 

R f R f R f 



HO-S i-O Si O-Si-OH + HjO 

! I I 

OH OH OH 
3 

*«75 0%RHj.:jn^jg*i»*u^*i. .rn^>tis«$tt 

[0032]$ 4>tc. ;<f5xS«c7)^®*t^fc-ov^-C . 
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[00331 }!fy::x.^cr>mme!in(Ofzlibcom^^m 

[0034] <ji:v»T\ wm^9mLtz:^^xm^. »a 
esse. {gii^<^>ii{^s^v^ti:e^ii. ^%>L<im 

l^<0*«ffiE?^ . ^ i: P H 4 JRKJaTfc^rS J: a 

m6.<r)im.ifiS'C'-7 O^CJitT, 1 Og^- 1 0 

[00 3 51 t.tz^h{z. ;*'7;^««^<7)M#(t&i:L 



[00361 

il/^fii^KJEEitSiJISp-tS ^ i: J: 0 , LT» 

^mii.xh^xmAmm:m-h. x'o^mmzmitz 

[00371 
[OO381IISS0!I1 

m(.(r)m.m ttx. ^ ;uji-o t;p^;p f y y r o^k^ 

CCF3 (CFa) 7CH2CH2S i (OC 
3H7)3(OT. rpAS-Pj i:BS-r) 
-V-SXC 9 5-A9 7 1 5 D i:. ««?j|«IEfc:. fflV>& 

yratf;Pr;W=j-;l' C <WT. >" i -PAj 
f) i:, S!M«TfcSO. IN-ISIK 

i^ly-Sr^t^'} -ecOMe-^SiJ-^&F AS-P : 

i - PA : O. 1 N-HN03= 1:12.5:0. 3 

[00391 CO^M+OF AS{CfcJt.S.#*f*:<73#4 
giJ^Srai^ ^ 1 tc^-r i 3 9 9 . 

5SS%. 2Jlf4:UO. 5fij|%. 3Sf«:(i0aS%T 



roPCj i:Bi&-r) 
:l§iaEGPC^SHLC-80 2 0 (*y-ig) 
: TSKge 1 G4000H-HR, G3000H-HR. 
G2000H-HRt>j:lfG2000H-HR (fBIixt 
my-iS!) <040<D;^9A (#3 0cm) 5ritt5iJ{C5Rv^ 

: ^ll®^>ff^ 
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J:0:*:#<-r*/tWc. TMS ( hU^f-zPS^y;!^) ft 

JflcO— ot'S>S. M;^f-;P:7oov'5V ( (CH3)3 
S i C 1 : TMCS) SrfflV^T, ^jgJS+c^DF ASCOjD 

^iSL/i, TMS-ft:tfO:ta^><ORJ^mS, 5g<0gC^ 
(f6*ttt!mje^J§?R) (C^tL. 0. 5 7g<^TMC 

4't=:<±FAS(0#.fii4c (Mo nome r ) , 24f*: (D 
Ime r ) t5J:lX34ti|t (Tr i me r ) <r>9kn'^m 

?r, 32.5. 3 0.8i3j:t;f2 9.94J-i:|Sl^Tt!;t. 
[0040] ^/e, ^il^ticr>m.-^iii<D^mtii. 

^'aSiOJttCctO^a^^. <fflL. 2*f*:*5J: 

[ 0 0 4 1 jj^v^-c. mtmm^coM^immmfint 

J^^T<0J:3fcLT^T->/^. 2 0 0iiunX3 0 0iiunX3.5iD 



50*t 1 

5jmxi 4 ox:izmi-tio^mim mr. ^^r 

u^WiZ'^m\^xT&r>x\^^^mts:msm i - pas- 
^^^^iimx'^^iyfxww'iwmjiy xs«s:fi 

: *= 1 : 1 0 0 («*%) tchWm.^^^ 
[0042] f§^tl^fg*1«i5dRft#Xr9^^%!W!fi3!!fc 

[00431 



[0044] mmi 

W-^StFAS-P : i -PA : 0. 1N-HN03 = 
1:25:0. 3 : g) h\^fzio(r>X't>h . 

tJ. -e-cTJflfico^mi, leSfi0lJli:|Hlt•C^fo7t:. 
[0045] ig*. « 1 tc^-r J: ^ #»f4c<0flE?tS>J 
^{499. 9**%. 2Jlfi|c«0. iai%, 3»«c«0 



^WS^f^C A - X 2 0 OM 
:^«t' (*«;2 5'C) 
M* (2>u 1 ) co*S5 

7;^i7)ili»h5>'N'-XttSrSl^L;tJ^*. 9 3— 1 0 5* 
[0046] 



[004 7] 

fJ-^S-FAS-P : i -PA : 0. 1N-HN03 = 
1:50:0. 3 : g ) i: \^tz^<r)X^h. 

[0048] * 1 K^-ra: 3 tC. #Jlftc<^ffiPJ 



*?;2 0 0mmx3 OOmm 
^^y)^:m^ZQ. Ikg/cmMJIS L 
310 2-1206) 

1 0 omm<7)ffifgg» {mmmiw&<rmm 

3 OWSyit 

-&«99.9a4%. 2ft**4o.ias%, 3m.'mtQ 

^nhZibti^X'^tz. 
[00491 IIJ6CT4 
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1:75:0. 3 (#(4 : s) t Lyzh<OT$>^. ^ 
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